Construction and analysis of hemin binding protein mutants in the oral pathogen Treponema denticola.
Treponema denticola, a periodontal pathogen, can use hemin as its sole iron source. The organism synthesizes two low-iron-induced outer-membrane hemin-binding proteins, HbpA and HbpB. To characterize genetically the function of these two novel proteins, standard recombinant DNA procedures and electroporation were used to construct T. denticola strains in which the genomic copies of either hbpA or both hbpA and hbpB were interrupted with an erythromycin resistance cassette. Northern blot and RT-PCR analyses verified that the normal hbpA transcripts were missing in both mutants. The hbpA mutation also had a polar effect on the transcription of hbpB and thus neither mutant strain transcribes the downstream hbpB gene. The parental and hbp mutant strains had similar growth properties in normal media, but the mutants reached a lower cell density than parental cells in iron-restricted media. The results indicate that HbpA and/or HbpB are required for efficient iron utilization but that there is an additional system that can help T. denticola acquire iron. The growth defect of the mutants was totally restored by lactoferrin but only partially restored by adding exogenous hemin or inorganic iron. Thus, hbpA and/or hbpB specifically facilitate hemin and iron utilization under low iron conditions and are presumably important for T. denticola virulence in the host environment.